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M3o6peTeHHe othochtca k tcxhh Ke kohtpo;ih 
napaMeTpOB >khhkoctch b npoMbiiu.aeHHbix pe3ep- 
Byapax, HanpMMcp hx ypoBiia h n.noTnocTH. 

H3BCCTHb1 VCTpOHCTBa AJIH AHCKpeTHOPO KOH- 

TpOJiH ypoBH«, /Kif.iKOCTK b 3aKpwThix pe3epB\a- 
pax, coAep>Kamne ;:Ba npeo6pa30BaTe.»iH, bkjho- 
MeHHbie b ucnb ncvio>KMTe.nbHOH oopaiHOH cbj*3h 
YCHJiHxejiH (1]. 3th ycrpoficTBa hmciot He^oc- 
TaTOMHyio 3Kcn-iyaTaiiH0HHyK> Haiie>KH0CTb npn 
KOHTpo.ae.cycneH3HH..H. THapony^bn, xapaKiepH3y- 

JOIUHXCS nOBbllUeHHblM 3aT\xaHHeM y*1bTpa3BY- 

Ka. 

BjiH>KaHUfHM no TexHHMecKOMy pemenHio k 
npeji-naraeMOMy hbjihctch vctpohctbo, co^ep Ga- 
lilee RBa y era h a bji h b a e m m x Ha 4)HKCHp0BaHH0M 
iipyr ot apyra Ha bhciuhch noBepxHOCTH cmkocth 
HAeHTHMHbix iciHHOBbix npeo6pa30BaTejia . coeAH- 
HCHHbix nocjieAOBaie^bHO oahh c ycu.iiTTaneM 
moiuhocth h B036yAHTe-ie>u a jpyroft — c vch- 
jiMTejieM, ce.aeKTHBHbiM KacxajoM, aeTeKTop^M h 

H3MepHTC.TbHbIM KaCKaAOM [2] . 

HeAOCTaTKOM stopo VCTpOHCTBa HB/iaeTCH 3Ha- 
mnejibH-an 3aBHCHM0CTb tomhocth h Ha.iettHoc™ 
KOH-rpo.iH ot TeMnepaTypw h HenocTOflHCTBO to:i- 

lUHHb! CTeHOK CMKOCTH C >KHAK0CTbK>. 

Lle^b H306peTeHHfl — noBbnuenne tomhocth 
H3MepeHHfl >KH£KOCTeH c napatfojiKMecKOfi tcm- 
nepaTypHoA 3aBHCHM0CTbK) ckopocth pacnpocTpa- 
hchhh ynpyrHx Kane6aHHH. 
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Hjih 3Toro b npeimaraeMOM ycTponcTBC k.ih- 
HOBbie npeo6pa30BaTe;in BbinOviHenw aeMn(})Hpo- 
BaHHbiMH h BBe^eHbi nocJieAOBaTejzbHO coeAHHeH- 

Hb!C CHflxp0HH3aT0p, 6.10K 3anep>KKH, (J)OpMHpOBa- 

Te»ib CTpo6-«Mnyjibca, noAK.ni04eHHbie — omxpo- 

HH3aT0p K BXOAY B036y£HTe;iH 1 a (J)0pMHp0BaTe.1b 

CTpo6-HMnyjibca k cenexTopHOMy KacKaj.y, bkjiio- 
qeiiHOMV Mexcay ycH.nHTe.neM h AeTetcropoM. 
Kpowe Toro, BHyTpeHHflH no-iocTb npeo6pa3o- 

.. Ba TC-1 fl . (j)_VTH p0 B3 H3 M aX£pH2.10M.. C . H0HH)Ke.HH0H 

Tendon poBOAHOCTb>o, a AeMn<J)HpoBaHHWH nbe30- 
a.ieMeHT repMeTHMHO 3aKpen.aeH MeM6paHofl» bw- 
noiHeHHOH H3 .viaTepnajia c aKVCTHMecKH.vi HMne- 

JiaHCOM, 6J1H3KHM K HMfienaHCV K0HT3KTH0H >KJU" 
KOCTli H CHa6>KeHH0H KO-TbUOM Vn.lOTHeHHH. 

Ha 4?nr. ! npeacTaB.neHa CTpyKTypua^ cxeMa 
npeAviarae.Moro ycTpOHCTBa; Ha $nr. 2 — o6iuhh 
bha npeo6pa30BaTe.nH. 

yCTpOHCTBO COaep>KHT AB3 HAeHTHMHblX K.1HH0- 

bwx npeo6pa30BaTe^H 1 h 2, y c Ta h a b ji h Ba e m bi x 
BCTpeHHo Ha (JmKcnpoBaHHOM paccTOHiiHH apyr 
ot iipyra Ha BHeiuHeft noBepxHOCTH cmkocth 3 

C KOHTpOJUipyeMOH >KHJKOCTbIO; VC HvlHTeJlb MOIU- 
HOCTH 4, coeAHHeHHHH c npeo6pa30BaTe;.eM 1; 
noAK.nioqeHHyio k npeo6pa30BaTeJiio 2 noc.ieAO- 
aaTCibHO coeAHHeHHyio uenb, coctoaiuyio H3 vch- 
.iHTeJiH 5, .aeTeKTopa 6 oni6aK>uieH n H3 h:*- 
MepHTe.ibHo-perHCTpupyiomero 6.noKa 7; noc.ie- 
jiOBaTe.ibHo coeiiHHeHHbie B036y,anTe.ib 8; hm- 
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nyjibCHbJH CHHxpoHH3a*rop 9; 6jiok3 10 3aaep>KKH; 
noiiK.iJOMeHHbiH k Bwxoay HMnyjibCHoro CHHxpo- 
HH3aTopa, (j)opMHpoBaTe.nb 1 1 Vrpo6-HMn>vibC0B 

H ceJICKTOpHblH KaCKail 12, BK^lWMeHHblH MOKAV 

BbixoaoM ycn.iHTeji^ 5 h bxoaom iieTeKTopa 6 
orn6aiomeH. B Kopnyc 13 Ka>K^oro H3 npeoopa- 
30Baie.iefi BunoJiHeHHoro nojiwM, c repMeTHHHo 
3aKpuBaeMbiM oTBepcTHeM 14 jyia 3ano»iHeHH« 

KOHTaKTHOft WHJIKOCTblO 15 nOJlOCTH 16, KOTOpaJT 

(J)VTepoBaHa MaTepnaaoM c noHHweHHoft Ten;io- 

npOBOilHOCTblO, yCTaHOBJICH 2l€Mn(f)HpOB3HHbIH Ube- 

303-ieMeHT 17 Ha repMeTHMHo 3aKpen.neHH0H mcm- 
6paHe 18. Bbino;iHeHHbiH H3 MaTepHajia c aKvc- 
TuqecKHM HMneaaHCOM, 6v1H3khm k HMneziaiicy 
KOHTaKTHofi >khakocth, HanpHMep (JrroponjiacTa: 
YcTaHOBOHHWH t}).iaHeu 19 npeo6pa30BaTe.nn H.vie- 
eT 33Nf khvtvfo b hi tom Ky, b KOTopoft no-nyyTon.ieHo 
KOJibuo 20 repMeTH3auHH. 

MeM6paHa 18 repMeTHMHo ycraHOBiieHa b Kop- 
nyce 13 nocpcacTBOM pe3b6oBoro Ko^ibua 2K 
Hueiomero npope3b, h ynjiOTHHTe.ibHoro Kcvib- 
ua 22, YTanjiHBaeMoro MeM6paHOH b BbiTdMKy b 
6ypTHKe Kop.nyca. jleMnqbep 23, ycTaHOBJieHHWH 
Ha Hepa6o4eH noBepxHOc™ nbe303^eMenTa 17 c 
o6ecneneHHeM aKycTHwecKoro KOHTaKTa, H3ro- 
TOBJien H3 svieKTponpoBoaBiuero MaTepna.ia, Ha- 
npHMep Ha ocHOBe TOKOnpoBOiiHmero Kjien c no- 
poiiiKOBbiM Hano^HHTe^eM. BTy;iKa 24 o:y*iiT 
h3o^huhh ^eMn$epa ot KOJibua 21 h coot- 
BeTCTBeHHo ot Kopnyca 13 npeo6pa30BaTejia. 

3^eKipHMecKoc coe^HHeHHe Hyjiefiofi o6fciaa- 
kh iibe303^eMeHTa 17 c Kopnyco.M ocvmecTBjifieTCfi 
c noMoaibio npy>KHHHiuero KOHTaxTa 25 vTaruiH- 
BaeMoro nbe303JieMeHT0M b Jiynny, BbicJ)pe3epoBaH- 
hvk) b MeMCpaHe 18. CoeaHHeHHe SKpaHHofi on- 
jieTKH 26 coe^HHHTe.ibHoro KoaKcnajibHoro Ka- 
oejia 27 c Kopnycow 13 (cjieaoBaTevibno, h c 
Hy.neBOH o6KjiaiiHOH nbe3o^ie.\ieHTa ocytuecTB.in- 
ercH nepe3 MeTajwnmecKVK) pe3b6oByio Kpuni- 

KV 28, K TOpUOBOH BblTOMKe KOTOpOH oaneTKa 26 

npHwaTa pe3b6oBOH h30jihuhohhoh BTy*iKOH 29. 

3»ieKTpHHecKoe coeAHHenne noTeHUHajibHOH 06- 
Kna^KH nbe303JieMeHTa 17 c TOKOBeAViueft ^kh.ioh 
Ka.6ej]fl 2/ ocymecTBviaeTcn qepes 3Ji~eKTponpoBo- 
AfliuHft ae.vincjiep 23, cnnpajibHyio npy>KHHy 30 h 
KOHTaKTHyio btv.ikv 31, b KOTopoH pacnaana >KH- 
*na KaSe-'ia. 

BbiBOii Ka6e.iH H3 kpwijjkh 28 repMeTH3npo- 
BaH KOibtiOM 32 nojniMepn30BaBuierocH shokcha- 
hofo K.ien. fepMeTH3auHH eoean nernia KpbiniKH 
28 c Kopnyco.M 13 npeo6pa30BaTejiH o6ecneqn- 
BaeTca y n .i o t h h t c ji b h bi m KO.ibuoM 33: 

Bo36yanTe.Tb 8 Bbino.-meH no cxeivie <}>opMHpo- 
BaTCjiH iHHpoKocneKTpaJibHbix HMnyjibcoB. 3anyc- 
KaeMbiH nepnoiiHHecKHMH cHrHa.naMH CHHxpoHH3a- 
Topa 9 oh BbipadaTWBaeT iiiHpoKocneKTpa.ibHbie 
HMiiyjibCbi aneKTpHMCCKoro HanpnweHHH, KOTopwe 
nocTynajOT Hepe3 ycH.iHTe.Tb mo!jihocth 4 no Ka- 
6e.iio 27 b npco6pa30BaTe.ib 1 na ero nbe303Jie- 
\ieHT 17. noc:ieiiHHH H3viyqaeT wepe3 >KHaKOCTb 
15. b cTeHKy e.MKOCTH 3 HMnyjibCbi c pacujHpen- 
HbiM cneKTpOM ynpyrHx KOJieoaHHH. hmckjiuhmh 
OTHOCHTe^bHVK) ujHpHHy cneKTpa, npesbiuiaioiuyfo 55 

OTHOCHTeJIbHVlO BCIMMHUV JH3na30Ha TO.ILUHH CTe- 
HOK 3aKpblTb!X CMKOCTefi (C VMeTOM hx a6pa3HB-. 
HOfO HJ1M K0pp03HOHHOrO H3HOCa). . 

B >k HiiKOCTHOM 3ByKonpoBOiie H3^yMCHHbie yn- 
pyrne Ko.ie6aHHH na^aio.T Ha cfeHxy cmkocth v 3. 6f 



3anojiHeHHOH KOHTpo-iHpyeMoft >KHiiKocTbio 34 no 
yrjioM Q, o6ecne4HBaiouiHM cooTHOujeHHM cko- 
POcth caeiia C K /Sin0 naAaiOLiiefi bojihw HMnwibc- 
Hbix ynpyrHx K0Jie6aHHfi h ckopocth pacnpocTpa- 

5 HeHHH C M , B036y>KAaeM0H B CTeHKe MOilbl HOpMa.lb- 
HOH BOJIHbl &1H3KHM K eAHHHUe (C K — CKOpOCTb 

pacnpocTpaHeHHH Ko^e6aHHft b KJinne 24 npe- 
o6pa3osaTejiH). CKopocTb c^ezia ycTaHaBviHBaeT- 
ch Tax, qT06w b iiHana30Hax qacTOT KOJie6aHHH h 
TO,iiuHH cTeHKH b noc,ieiiHeH B036v>Kiia.nacb TOvib- 
; o ko oAHa Moaa HopiwajibHOH bo^hh. Hajiee npHHH- 
MaioT ApyrHM kjihhobwm npeo6pa30BaTeJieM 2 
B036y>KAeHHyK) mo Ay HopMajibHofi BOJiHbi nocjie 
npoxoaueHHH ())HKCHp0BaHHoro nyTH b CTeHKe 
eMKocTH 3 h npeo6pa3yiOT b ajiexTpHMecKHH hm- 
1S nyjibCHbiH cHrHaji, HMetomjiH nepnoii cjieAOBaHHH 
h qacTOTy HecyuieH HMny^bcoB ynpyrnx Kcvie6a- 

HHH. 

npcKO.ibKy npH o6biHHO Hcnojib3yeMOH nocTo- 

STHHOH qaCTOTe H3JiyqeHHH H3MeHeHHC TO^lUHHbl 
■ CTeHKH eMKOCTH 3 BJieveT 3a COOOH H3MeHeHHe cko- 
2Q pOCTH pacnpOCTpaHeHH* C w B036\'>KiieHHOH MOAbI 
KO.ie6aHHH, 3T0 H3MeH«eT HHTeHCHBHOCTb Z13HH0H 

MOAbi b CTeHKe H3-3a Hecod-noiieHHyi paaeHCTBa 

C^=C,c/Sin® H COOTBeTCTBeHHO Bbl3blBaeT 3Ha- 

qHTejibHyio norpeiuHocTb H3MepeHHH. 

B npeA^iaraeMOM ycTpoficTBe, e^iamaapH na- 
75 JinqHK) cneKTpa qacTOT H3JiyqeHHbix K0Jie6aHHH, 
Bcer^a HMeeTCH qacTOTHan cocTaBjifljomaa, ajih 
kotopoh BbinojiHHeTca cooTHomeHHe CM=C K /Sina, 
BCJieiicTBHe qero aMnjiHTVAa ornGaiouieH npHHfl- 
Toro cnrHajia A Ha AeMnqbHpoBaHHOM npneMHOM 
npeo6pa30BaTe^e 2 6yaeT HMeTb BecbMa cjia6yio 

30 3aBHCHMOCTb OT qaCTOTbl. 

AMnjiHTViia ornfiaiomeH npHHSToro HMnyjibc- 
Horo cHrHa.na A HMeeT one^yjomvio 3aBHCHMocTb 

OT HJ10THOCTH fi KOHTpOJIHpyeMOft >KH/lKOCTH H 

nyTH I pacnpocTpaHeHHH bo^hw b CTeHKe cmkocth: 
35 • A A-A 0 c-V(lj 

r^e Ao — aMnjiHTyzia orH6afoineH npn hatofo 
CHrHa.na npH OTcyrcTBHH >khakocth b cmkocth; 

a — aScojiJOTHbifi Koa^qbHuneHT 3aTyxaHHH, 
HMeiouiHH pa3MepH0CTb, o6paTHyio npoH3BeaeHHio 

pa3MepHOCTefi n^OTHOCTH p\\ nyTH 1, 3aBHCHlUHH 

40 ot THna KOHTpojiHpyeMoft cpe^bi h qacTOTbi yn- 
pyrnx K0.ne6a hhh. 

HocKo^bKy MHoroKpaTHo OTpa>neHHbie cnrHa- 
Jiu b ho^octh 16 WHZiKOCTHoro npeo6pa30BaTej]« 
MoryT Bbi3biBaTb no6oqHbie moaw Ko.nefiaHHH no 
CTeHKe eMKOCTH 3, nocrynaioiuHe b npHeMHHK 2, 
45 min HCK.aioqeHHfl hx nocTynJieHHH b aeTexrop 6 
orH6aK)meH ncnoyib3yeTCH ce,ieKTopHbiH KacxaA 

12, OT^eJlHIOLUHH HH^OpMaTHBHblH CHTHaJl OT no- 

Mex. KpoMe Toro, npHMeneHHe xacxaiia 12 o6ec- 
neqHBaeT ^yHKUHOHHpoBaHHe ycTponcTBa b eM- 
KOCTHX C 6JIH3KO pacnoJio>KeHHOH npoTHBono«io>K- 
HOH (OTHOCHTe.TbHO MeCTa VCT3H0BKH VCTpOHCT- 
Ba), CTGHKOH, CeJieKTHpyH CHrHa^l OT OTpa>KeHHOH 
BHyTpH eMKOCTH. 

3tot KacKaj 3anycKaeTCH qbopMHpOBaTe.ieM 

1 1 CTpo6-HMn\\TbCOB C 3a^ep>KKOH OTHOCHTeJlbHO 

B036y>KiieHHH npeo6pa30BaTe.iH 1, co3AaBacMOH 
6.iokom 10. 3Ta 3a;iep>KKa ycTaHOB.ieHa paBHofi 
BpeMeHH pacnpocTpaHeHHH KOJieGaHHfi Me>K^y nbe- 
303.ievieHTaMH npeo6pa30BaTe.ieH 1 h 2. Zl.iHTejib- 
HOCTb CTpo6-HMnyjibca paBHa xiHTe.nbHocTH hh- 
4>opMaTHBHoro HMny.ibCHoro cnrna^a Ha npeo6- 
pa30BaTe^e 2. 
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YBe;iHMeHHe otholuchhh ypOBHyi cHrna.ia k 

ypOBHK) OTpa>KeHHH H COOTBCTCTBC HHO IIOMeXO- 
yCTOHHHBOCTb H TOMHOCTb KOHTpOJlfl, yjiymiiaiOTCH 

T3KH<e BbinojiHeHHCM MeM6paHbi - H3 MaTepHa.ia 
(4>ToponjiacTa), 6-iH3Koro no HMneasHcy k hvha- 
kocth 15. B KanecfBe noone/wen Hcnojib3yeTca 
pacTBop, HMeiomHft BepuiHHy napa6o.THqecKOH 3a- 
bhchmocth CKopocTH pacnpocTpaHeHHH ynpyrKX 
Kcvie6aHHH npn cpeaHeft padoneft TeMnepaType b 
eMKOCTH. B MacTHOM cnyMae, eann cpe^HHA pa6o- 
Man TeMnepaTypa cocraB-iHeT 70— 80°C, b K3- 
MecTBe TaKOH >KH,a,KOCTn Hcno/ib3yeTCfl Boaa. 

FlocJie ycHJienHH b ycHJiHTeJie 5 aeTenropoM 6 
BbmcnaiOT crHdaiomyK) cnrHajia. 

AeTeKTopHbifi CHrHaJi Ha Bxoae H3MepHTe.ib- 
HO-perHCTpHpyioiuero 6jioxa 7 HMeeT aMn.iHTy.ay, 

3KCfl0HCHUHaJlbH0 OCJia6jlflK>UiyK)CH C VBewlHHeHH- 
eM nJIOTHOCTH WHUKOCTH. PerHCTpaUHH B 6.10KC 

7 3Toro ocJia6;ieHHH aaeT HHcjxjpMaunio c n.i0T- 

HOCTH KOHTpOJlHpveMOft CpeAbI H TeM CaMbIM 0 TH- 

ne cpeAbi, HaxoAfliueficH b pe3epByape Ha saaaH- 

HOM ypOBHe (HanpHMep, >KHiJ,KOCTb HJ1H B03AVX). 
IlpH CHrHa/lH3aUHH ypOBHfl >KHAKOCTH H3M6- 

pHTe^bHO-perHCTpHpyioiUHH 6jiok Bbino.iHaeTCH b 
BH^e pevieftHoro 6jiotca c BH3ya^bHofi HHj,nKami- 

eA H C BWXOAOM B CHCTeMy aBTOMaTHKH. 



4>opMyAa u3o6peTenuH 



ycrpoHCTBO jxj\* kohtpo.ih (j)H3HMecKHX na- 

paNteTpOB JKHAKHX Cpejl B 3aKpbITWX eMKOCTHX, 



coaepxcaiuce asa ycTanaBJuiBaeMbix Ha iJjhkch- 
poaaHHOM paccTOAHHH apyr ot apyra Ha BHeumen 
c noBepxHOCTii cmkocth naeHTH4Hbix KJiHHOBbix npe 
0 6pa30BaTCJia. coeaimeHHbix noc.ieaoBaTe.ibHO 

OjlHH C VCH.HHTe.ieM MOIUHOCTH H B03©yAHTe.ieM. 

a apvroft — c vcn.iHTe.neM, ce.ie kt hbhw m Kacna- 
ao\i aereKTopoM h K3MepHTe;ibHbiM KacKaaoM, 
oTAuianmeecs reM, 4 to, c ue.ibK> noBbinieHH* 
io tokhocth H3MepeHHn MCHjKOCTCfl c napaSojiimec- 

KOH Te MfiepaTVpHOH 33BHCHMOCTbK) CKOpOCTH paC- 

npocTpaHeHHH vupvnix Koae6aHHH. b hcm kjih- 
HOBbie npeo6pa30BaTenn Bbino.iHeHw aeMnqnipo- 
BaHHbiviH h BBeaeHbi nocncAOBaTe.ibHo eoeanHCH- 
Hbie cHiixpoHHsaTop. 6.iok aaaepncKH, 4>opMnpo- 
saTeib cTpo6-H.Mnv.ibca, noaKJH04eHHwc-cnHxpo- 

HH33TOn K BXOaV B036VAHTe.1fl, 3 <t>Op* HpOBaTC.Ib 

CTpOlVHMMV.IbCa K CWCKTOpHOMY KaCKaJlV, BK.1K)- 
qennoMV Wencay VCHJlllTeJlCM H aCTCKTOpOM. 

2 Vctpohctbo no ii. I. oTAUHatomeecM tc-m. 
mto BHVTpennfl« no-iocTb npeo6pa30BaTe.™ <|>y- 
THPOBaiia MaTepiiaJiOM c noHHweHHofi Ten.ionpo- 

BOaHOCTblC. 3 P lCMII<J>HpOBaHHblfi Hbe303.ieMeHT 

repMeTHMno jaKpeiuieH MeM6paHofi, auno-iHeHHWH 
H3 MaTcpna.ia c aKycnmecKHM HMneaancoM, 6jihs- 

KHM K HMHCaaHCy KOHTaKTHOH >KHaKOCTH H CH36- 
>KeHHOH KO.TbUOM Vn-IOTHeHHH. 

MCTOMHHKH HHCbopM 3U.HH, RpHHHTbie BO BHH- 

M3HHC npn 3KcnepTH3e: 

1 ABTOPCKOC CBHAeTe^lbCTBO 

30 K.i. G 01 F 23/28, 1968. 

2 ABTOpCKOe CBHACTe-lbCTBO 

k;i. G 0! E 23/28, 1971. 
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^ „ CocTauHTe.iL H. Oomhhcb 
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